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Increased incidence of cervical cytological
abnormalities in women with genital warts or contact
with genital warts: a need for increased vigilance?

D Rowen, C A Came, C Sonnex, P Cooper

Abstract
Objective-To determine whether women who
have a history of genital warts or whose sexual
partners have such a history were more likely
to have borderline or dyskaryotic cervical
smears than other women.
Design-Prospective study conducted over a

five month period.
Setting-A genitourinary medicine clinic in
Cambridge, UK.
Patients-One hundred and eighty five women
who attended the clinic during the study
period, onwhom cervical cytology was perfor-
med. Ninety-seven had a history of genital
warts and twenty had partners with genital
warts.
Methods-Cervical cytology taken by standard
methods. Demographic data and sexual his-
tory obtained by questionnaire. Colposcopy
was performed on patients with a history of
warts or wart contact.
Outcome measured-Relative incidence of
cytological abnormalities in the various
groups of patients.
Results-"Borderline" nuclear change was the
most frequent abnormality reported in the
wart contact group (six cases) whereas mild
dyskaryosis was the most frequent abnormal
finding in those women with a history ofwarts
(21 cases).
Conclusions-Women with warts or contact
with genital warts were more likely to have
borderline or dyskaryotic cervical smears than
women without such a history. Recommenda-
tions for follow-up of these patients are made.

Introduction
There is now considerable evidence of an association
between human papillomavirus (HPV) infection and

cervical neoplasia.'' Studies have shown that women
with a history of genital warts were more likely to
have "abnormal" smears than other STD clinic
attenders.4 Few data are, however, available on the
prevalence of abnormal cervical cytology amongst
women who have a history of sexual contact with men
who have genital warts.
The term "borderline nuclear abnormalities" has

been introduced by the British Society for Clinical
Cytology into cervical cytology reports in the UK.'7
This category includes smears in which minor
nuclear abnormalities occur which do not fulfil the
criteria for dyskaryosis yet are greater than the
nuclear abnormalities associated with inflammation.
This category would therefore include some smears

which have been classified, in some centres, as

showing "benign atypia".' Currently, however, little
is known as to the relationship of this group to a

history of genital warts or wart contact.
It has been stated that women with genital warts

are no more likely to develop cervical carcinoma than
those without warts and thus there was no basis for
more frequent screening by either cytology or col-
poscopy.9 Many clinicians would, however, advocate
more rigorous screening of women in this group on

the basis of increased incidence of CIN' `1 and the
difficulty in accurately predicting those who would
progress to invasive carcinoma.

The current study was designed to determine
whether women with a history ofgenital warts or who
had been in sexual contact with men with genital
warts were more likely to have abnormalities of
nuclear morphology on cervical cytology than those
without a history of warts or contact with warts.

Methods
Patients having cervical smears taken in our genito-
urinary medicine clinic, over a 5 month period were

invited to participate in the study. Patients were

questioned with regard to their smoking habits,
current contraceptive practice, age at first inter-
course, and total number of sexual partners.
Cytological specimens were obtained using either an
Ayre's or Aylesbury spatula. Patients who had gen-

ital warts, whose partners had genital warts or whose
cytology was reported as abnormal were invited to
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Table 1 Cytology results by age and sexual history

Wart or Wart Contact (117) Non-wart or Wart contact (55)

Normal Current smear normal. Abnormal Normal Abnormal
smear Previous abnormal smear smear smear smear
(56) (9) (52) (48) (7)

Age (years) 25-3 (1.06) 23-8 (1-05) 22-8 (0.76) 26-8 (1-53) 26-4 (0 23)
Age at first sexual 16-7 (0 23) 17-2 (0.64) 16-4 (0 23) 17-1 (0.38) 15-7 (0.44)

intercourse (years)
Total No of sexual partners 5-5 (0.56) 7-6 (2.8) 4-5 (0 32) 3.9 (0.40) 12-7 (3.8)

Values = Means (SEM).

undergo colposcopic evaluation of the cervix, 2-3
months later. Biopsies were taken from colpo-
scopically abnormal sites and fixed in buffered
formol saline.
For the purpose of this study smears reported as

borderline or dyskaryotic were classed as Grade 2 +.
Thus those with inflammatory smears were classed as
"normal" for the purpose of this study.

Statistical analysis was performed using the Chi
square test on frequency data and the Student's t test
on absolute values.

Results
One hundred and eighty five women participated in
the study. Ofthese women, 97 had a history ofgenital
warts and 20 had partners with genital warts. Eleven
women gave a history of genital warts, but had
undergone procedures to the cervix such as laser
ablation or biopsy, and were excluded from further
analysis.
Demographic data and smear groups of patients in

the study are shown in table 1.
Two patients, not included in, table 1, had no

history of warts or wart contact, but had previous
smears reported as abnormal; however, current
cervical cytology was reported as normal. Similarly,
there were nine patients with a history of warts/wart
contact, who in the past had abnormal smears but
whose current smears had reverted to normal without
treatment to the cervix. [See table 1). For subsequent
analysis these smears were regarded as normal.
The normal smear non-wart/wart contact group

was significantly older than the abnormal smear wart/
wart contact group (p < 005). Also, the mean
number of sexual partners in the non-wart/wart
contact group with abnormal smears was significantly
greater than in any other groups (p < 0.001). No
other significant differences could be established bet-
ween the groups with regard to age, number of
partners, smoking habits or current contraceptive
practice.
The smear results obtained in the warts/warts

contact group and the non-wart/wart contact group
are shown in table 2. There is a significantly higher
rate of both borderline and dyskaryotic smears in the
warts group (Chi' = 8-15, p < 0-01; Chi' = 112,

Table 2 Cytology results in warts/warts contact and non-
wart/wart contact group

Warts Wart Contact Non-wart/Wart contact

54 11
Normal

65 (55.5%) 50 (87 7%)
43 9

Grade 2+
52 (44.5%) 7 (12-3%)

Total 117 (100%) 57 (100%)

Table 3 Cytology compared with biopsy results in the wart7
wart contact and non-wart/wart contact group

No CIN
CIN I II III

Warts (43)
Borderline (18) 15 1 2
Mild dyskaryosis (21)* 14 5 1
Moderate dyskaryosis (2) 1 1
Severe dyskaryosis (2) 1 1
Wart contact r9)
Borderline (6) 6
Mild dyskaryosis (1) 1
Moderate dyskaryosis (1) 1
Severe dyskaryosis (1) 1
Non-wartlwart contact
with grade 2 + smears (7)
Borderline (3)* 2
Mild dyskaryosis (3) 1 2
Moderate dyskaryosis (1) 1

*Two patients, one in the warts group and one in the
non-wart/wart contact group have defaulted from follow up and
colposcopy appointments.

p < 0-001 respectively) when compared with the
non wart/wart contact group. In the wart contact
group there is a higher rate of grade 2+ smears
(Chi2 = 9-66, p < 0-01).
The cytological abnormalities and biopsy findings

are shown in table 3. Of those patients in the warts/
warts contact group whose current smear was nor-
mal, but who previously had abnormal smears, six
underwent colposcopic examinations; no cases of
CIN were found.

Discussion
The current study clearly shows an increase in
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frequency of grade 2 + smears in women who have a
history of genital warts or have been sexual contacts
of men with genital warts when compared with
women who do not have such a history. Previous
work has demonstrated that abnormal cytology is
strongly associated with the presence of HPV in
cervical cells.'2 In this study abnormal smears were
found not only in those women with a known history
ofwarts or wart contact, but also in some women who
gave no such history. However, they may well have
been in contact with HPV as sub-clinical penile HPV
infection has been demonstrated by a variety of
techniques. Grussendorf-Conen et al" identified
papillomavirus DNA in 5-8% of penile scrapes from
healthy men by DNA hybridisation, whereas Chow
et al 4 using the polymerase chain reaction found that
80% of asymptomatic males whose female partners
had genital tract HPV infection or CIN had HPV
DNA demonstrated in penile biopsy specimens.
Given that women with abnormal smears but no
history ofwarts or wart contact had significantly more
sexual partners than those with normal smears, it is
possible that these women were exposed to the virus
without their knowledge.
No cases of invasive carcinomas were found in this

study; however, the study period was short. Other
studies have shown progression from mild dysplasia
to invasion with rates between 0-36-4%,S"7 over 21-
125 months. It is also clear from previous studies that
there is a significant rate of progression from "mild
atypia" to histologically proven CIN II or III85
Paavonen et al8 reported that 13-5% of subjects
attending a STD clinic with "benign atypia"
progressed to biopsy confirmed CIN II or III within
30 months. Since many of the smears which were
classified as benign atypias would (in the UK) be
classed as "borderline" it is clearly of importance to
identify these in view of their potential to progress to
a stage at which treatment is regarded as appropriate.
It therefore follows that any group that is at greater
risk of developing "borderline" or dyskaryotic
smears, for example the warts/warts contact patients,
warrants more intensive surveillance, not withstand-
ing that some of the mildly dyskaryotic smears may
revert to normal.'5 16
CIN II and III have been demonstrated in the

biposies from a proportion of patients whose smears
showed mild dyskaryosis.'518 Campion et al 5 repor-
ted that 39 from 147 (25-2%) women with mild
dyskaryosis on routine screening had colposcopically
directed biopsies showing CIN II-III. This was not
confirmed in this study; the incidence of biopsy
proven CIN II-III in women with mildly dys-
karyotic smears being 1/25 (4). The reasons for this
may be due to a difference in patient selection. In this
study patients either had warts or had recent contact
with warts. The mild cytological abnormalities found
in this study might relect an acute reaction of the
cervix to HPV infection.

We have also shown a low incidence of biopsy
proven CIN in women with borderline smears. This
too might be explained by an acute phase reaction of
the cervix to HPV infection. The exact reasons for
this low incidence do, however, remains speculative.
Many strategies for the management of mildly

abnormal smears have been proposed including
repeat cervical cytology at intervals of between 3 and
6 months20 and referral for colposcopic examina-
tion for those with persistent abnormalities, while
others advocate early colposcopic examination."'5
Repeat cytology may miss lesions; Mitchell et al`
reported that 13-2% of women with cervical carcin-
oma had at least one negative smear within 36 months
prior to having carcinoma diagnosed. The reasons
suggested for the negative smears were suboptimal
sampling and reporting errors.
The workload generated by adopting the policy of

early colposcopic examination could overwhelm the
system; Smith et al22 have estimated that about 100
wholetime equivalent gynaecologists would be
required to perform colposcopies if the 5% detection
rate of dyskaryosis among asymptomatic women
reported by Giles et al2` was prevalent throughout
the UK. Furthermore, it has been estimated that in
the Avon region by 1993 approximately 25% of the
laboratory capacity would be taken by follow up
smears for borderline, and mild dyskaryosis,24 and
this might jeopardise five yearly call and recall.
However, the value of opportunistic screening and
follow up of abnormal smears should not be under-
estimated. Walker et a125 found that 67 of 93 (72%)
women with cervical cancer had never been screened
and that three (3-2%) had cytological abnormalities
which had not been acted upon.
The average age of our patients with abnormal

smears was 23.2 years. The young are a mobile
population26 and may be easily lost to follow-up. In
view of the findings in this study and the evidence for
progression of benign atypias and mild dyskaryosis,
the possibility of underestimation of the severity of
lesion and the ease with which young patients can be
lost to follow-up, we advocate colposcopy in all our
female patients with warts or who have been in
contact with warts. For other women attending a
genitourinary medicine clinic in whom a smear is
reported as borderline we advocate that the smear
should be repeated in 3 months and if this shows
borderline changes or dyskaryosis, colposcopy
should then be performed. Such a policy may require
modification as knowledge in this area is extended,
and the possibility that borderline or mildly dysk-
aryotic smears may occur as an acute reaction to HPV
infection requires further investigation.
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ment of Genitourinary Medicine, Addenbrooke's
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